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INTRODUCTION 


A study of Pima Egyptian cotton in comparison with Acala, an 
upland variety now grown extensively in the Southwestern States, 
has been in progress at the United States Field Station, Sacaton, 
Ariz., for several years. The results of this comparison are not 
complete, but many notes taken during the seasons of 1924 and 1925 
furnish data that are of interest in connection with general studies of 
the cotton plant. These data are presented in this bulletin and 
refer principally to the development of the fruiting parts of the 
plants—the floral buds, flowers, and bolls—in relation to their 
positions on the fruiting branches.!. The developmental periods and 
the abscission of the buds, flowers, and bolls have been found to 
differ with different positions on the fruiting branches. Differences 
between the two varieties of cotton, as shown by the data, indicate 
the possibility of determining many points relating to cultural prac- 
tices and to the comparative value of varieties under these practices. 


1 This bulletin forms a continuation of the study of fruiting parts of cotton made by Martin, Ballard, 
and Simpson (17). Other important phases of flower and boll development not dealt with or specifically 
mentioned in this bulletin have been described by Allard (1), Balls (2 and 3), Barre (4), Ewing (10), Har- 
land (11), King (12, 13), King, Loomis, and Varmette (14), Lloyd (15, 16), Martin, Ballard, and Simpson 
(17), Martin and Loomis (18), Mason (19), and Zaitzev (21). Italic numbers in parentheses refer to 
“Literature cited,’’ p. 27. 
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PROCEDURE IN TAKING FIELD NOTES 


Comparisons, with the two varieties grown side by side in alternate | 
blocks, were made in 1924 and 1925, and although different plots were | 
used in the two years the general uniformity of the soil in this field © 
peas two sets of plots to be used without noticeably affecting | 
results. 

In both seasons the notes were obtained on 20 plants of each | 
variety, selected in early June in different parts of the experimental 
plots in order that they might be as nearly representative of the © 
field average of plants as was possible. The date of appearance of 
floral buds or ‘‘squares”’ and their position on the fruiting branches, | 
the day on which any of these squares shed, the day on which a 
flower opened, and the day on which a boll opened were recorded 
throughout the fruiting season. From these records it is possible 
to trace the history of a square on any node of a fruiting branch from 
its appearance through the flowering stage to the opening of the 
boll or until it was shed, either in the square stage or as a young boll. 

The date of appearance of a square was determined by following 
the method described by Martin, Ballard, and Simpson (17) as the 
day on which the three bracts of a floral bud became visible as a small 
triangular ‘‘form”’ approximately one thirty-second of an inch in 
diameter. A boll was recorded as open or mature on the first day 
that the contents could be picked with ease. Shedding of squares, 
opening of flowers, and shedding of young bolls are definite features 
and were recorded on the day of occurrence. 


PRODUCTION OF SQUARES AND BOLLS ON PIMA AND ACALA 
PLANTS 


The period in which the daily records were made of the appearance 
of squares on the 20 plants of Pima and the 20 piants of Acala extended 
from June 15 to August 14, 1924, and from June 8 to August 15, 
1925. A few squares had already developed beyond the first stages 
on some of the plants when records were begun. These were recorded 
as “‘old” squares and are not included in discussions or tables relating 
to definite square periods, since the dates of appearance were 
unknown. The notes of square production were terminated im the 
middle of August, as the squares appearing after this time were 
es as coming too late to develop into mature bolls before 
rost 

The number of squares produced, squares that shed, and bolls that 
matured, as recorded on the 20 plants of each variety during the 
period of the experiment, are shown in Table 1 for 1924 and in 
Table 2 for 1925. The data relating to the main stalks and to the 

vegetative limbs were separated in the tables, but these data are also 
combined to show complete plants. In 1924 the Pima plants on 
which notes were taken developed no vegetative limbs, and the data 
eee in Table 1 are for complete plants represented by ‘only the main 
stalks. 


2 In these tables the difference between the number of squares produced and the number that shed equals 
the number of flowers produced. The difference between the number of flowers and the humber of bolls 
matured equals the number of bolls that shed. 
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FLOWERS AND BOLLS OF PIMA AND ACALA COTTON 


Plant No. 


of Puma and Acala cotton in 


Pima, main stalk 


1924 


Acala 
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Dorin 1.— Squares produced, shed, and developed into open bolls on 20 plants each 


Main stalk Vegetative limbs | Complete plant 
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‘Taste 2.— Squares produced, shed, and developed into open bolls on 20 plants each 


of Pima and Acala cotton in 1925 
Pima Acala 
; Vegetative Complete : Vegetative 
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| 

Plant No. Squares | .« |Squares| . | Squares | . | Squares | . | Squares] 4 

2 2 2 s 2 

so} = co) s so) s ue} 2 ho) £ 

D S D fas} D fos} D 3 D fas} 

g A/S Ai sg Als Als = 

eo See ores Selea es |S leotlea lS |e lect 

Pa i=) mH (>) oH (o) jo) o fo) 

Elalmlalealalalalalalalalalalea 
J hee Reel see ae ee ae 101} 44; 47/____]-___]_-__| 101] 44]} 47 81} 38) 10} 11 8 0 
See cea bee Gao Ae ale scule ea MOAT 59 AN) 89) (35). 26.15) 138i) = (0 
= Be Ls See Bee US PASe G4ee sae ees COPS asl) 43) G4 tO 67) -28|! 88\e 252). 221 
oc eR PY 98) eS Sika oG| eee ene OSE SB thE O8l Gill 19l = 28/2 2216.2 
=o Se Bee cecil OLN) eS IG) ev PAP ee eRe 90} 56) 27) 127) 57) 21) 63) 32 6 
2 SER ee aiey Os Se STA AD | sae a) ee 87) 41} 42) 113] 41) 27| 36) 22 4 
pee ooh tee en 100} 39) 58] 12 8 4; 112) 47| 62 99} 51; 19) 25) 18 1 
_ eS EE She ree S2| oD 46|o ale eae 821 35) 46 88! 39 sO) Rae | cess | ea 
Je ane SS eee 124) 35! 83) 26] 16 7| 150) 51) 90 64; 22) 13 2 2 0 
= a Sa teri ee at NOS 42S beeen lel Ob: alee 57 52i ok Ole sl pea ees 
bas Sag OS eee ee SHO omA sO al OleOle OZ Oe 4ll ee Ol eri Soe eee | eee eee 
LE a ee eee Slee ATi lame | rel |eeen rea ROHIATIE Anat, SG) eolieanOln oot laa O 
BME) A ed Bk kk TH 32) 40] 53) 37 7| 130) 69} 47 69} 39]- 15 4 3 0 
2 Se eee ee 69} 27| 38). 52) 34) 14) 121) 61) 52 94) 54] 19) 52/ 33 7 
= eats IG Tete Fe (ee2o espe 23. SOlen OTep ol Sol Or ool lll elo Gleseanl 
_ Lee os eel See 80} 39) 33] 18) 15 1 98] 54! 34! 108) 48) 15) 52) 33 6 
Se Se es ae (a) aca apace Gale Es 65| 35) 28 (hal) Pets) Ay) ay a) 0 
=a ee en 97; 45) 40) 28] 19} 8) 125! 64 48] 84) 46] 12) 28) 20; 1 
=e eee eee ISAs 2564 0s 7 Ie Srl fe Seat Fe Sa S| Mae Ol egled el OS lat Ale ol Gee | See ee 

Bees neh eek is ae 101; 43) 55 8 6 0} 109). 49) 55) 100) 49) 15) 17) 12 
Total. ats 1, 791) 787| 891) 236] 171) 42/2, 027! 958 a8 1, 796] 851) 315) 489} 306) 50/2, 
Pereentage___|____- 43, 9/49, 7|____|72. 5/17. 8|_____ I! 7. 3/46. 0}_____ 47. 4|17. 5|_..-62. 6/10, 2} _- 
Ne 


Complete 
plant 
Squares | wy 

o 
mi 
= 2 
3 
o 
g | 
ga | o |] w 
Be lpeoise 
Ay wm | 
92 46} 10 
104} 48) 26 
207; 119) 49 
126) 4.2:83)-21- 
190} 89} 27 
149} 63} 31 
124| 69) 20 
88| 39) 9 
66 24! 13 
52 iro eee 
TOS Reals 
125, 48) 9 
73| 42) 15 
146] 87| 26 
85) 44) 12 
160) 81} 21 
87| 45) 12 
112} 66) 13 
103} 41; 19 
117; +61) 16 
2, 285, 157} 365 
beara 6.0 


=~ 


4 BULLETIN 1365, U. S. DEPARTMENT OF AGRICULTURE ~ 


There was no material difference between the two years in the — 
number of squares produced by the main stalks, by the vegetative © 


limbs, or by the complete plants of the Acala. The 20 plants of 
Pima in 1924, which produced no vegetative limbs, had fewer squares 
than were borne by the main stalks alone in 1925 and only slightly 
over two-thirds as many as were borne by the entire plants the latter 
year. Square shedding of entire Acala plants was slightly higher 
than on the Pima plants each year, with the shedding in both varieties 
considerably higher in 1925. 

A higher percentage of squares matured into open bolls on the main 
stalks and on the vegetative limbs of the Acala in 1925 than in 1924. 
The percentage of squares developed into mature bolls by the entire 
plants in this year was 5 more than in the preceding season. These 


plants had 39 per cent more open bolls than in 1924. Comparing © 


the limbless Pima plants of 1924 with the main stalks of the following 
season, no difference is apparent in the proportion of squares maturing 
into open bolls; but combining the vegetative limbs with the main- 
stalks of the 1925 plants lowers the proportion on these plants. 
However, with the increased number of squares borne on these plants, 
the number of bolls that matured was 27 per cent greater in 1925 
than in 1924. In 1924 the Pima plants matured 732 bolls and the 
Acala 267, and the following season 933 bolls matured on the Pima 
and 365 on the Acala piants. The tendency for a greater proportion 
of bolls to mature on Pima than on upland cotton has been reported 
in previous publications (5, 9, 10). 

Comparing vegetative limbs with the main stalks of each variety, 


the shedding of squares is seen to have been much greater and the 


percentage of squares developing into open bolls much lower on the 


vegetative limbs. In comparison ‘with the main stalks, square © 
shedding was relatively higher on the vegetative limbs of Pima than © 


on those of Acala in 1925. 


The shedding of young boils, or “flower shedding”’ as it is some- © 


times miscalled, has been widely recognized as a factor materially 
affecting the yield of cotton. ‘The shedding of the floral buds or 
squares is not so obvious as the shedding of bolls and generally has 
been disregarded as influencing yield, but indications of how serious 


square shedding often is may be found in Tables 1 and 2. If no 


square shedding had occurred, with the same rate of boll shedding, 
the number of bolls matured would have been increased at least 
60 per cent in each variety in 1924 and from 90 to 100 per cent in 
1925. That square shedding is not often noticed by the farmer 
was shown during the season of 1924 when many complaints were 
made by cotton growers of the Salt River Valley of Arizona regarding 


boll shedding, especially of the upland varieties, but nothing was | 
heard regarding the loss of squares, although square shedding was © 
prevalent throughout the valley. Again in 1925, with a still higher © 
rate of square shedding at Sacaton and at least as much square 


shedding in the Salt River Valley as in the preceding year, no refer- 


ences were made to the loss sustained from this cause. Even boll | 
shedding was not referred to by many growers in 1925, being less 


than in previous years and more evenly distributed throughout the 
season. : 
The shedding of squares on the two varieties, recorded in periods 


of days between the appearance and the shedding of the squares, — 
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and the mean age at which these fell are shown for the two seasons 
in Table 3. 


TaBLE 3.—Number of squares shed at different ages from 20 plants each of Pima 
and Acala cotton in 1924 and 1925 


Number of squares shed 


Season of 1924 Season of 1925 
Age of square : 
Acala Pima Acaia 
Pima 

: Vege- | Com- : Vege- | Com- : Vege- | Com- 

van tative | plete hee tative | plete Marg tative | plete 

limbs | plant limbs | plant limbs | plant 
1 CIB a i ed ale Seay Me eat [Rear roy a ST 1 1 0 0 0 2 1 3 
PAG AS) ne BIA Ma ead 4 1 5 1 0 1 4 0 4 
PECL Shetek a See ede ide ee Lapa tees sees a 5 2 0 2 3 0 3 
BEG Dy Seemotacs SA eaNe 3 14 2 16 3 3 6 jl 0 11 
BOL See Feo TRG 6 25 2 27 10 0 10 15 2 17 
Mays 8 27 14 41 0 u. 25 2 27 
\ Gh Sie ies Wt fae De Bake 18 27 10 Bie 11 3) 14 21 2 23 
mdays et feu bk 19 27 14 4] 16 5 21 20 3 23 
PRCA VS.t te 26 22 10 32 15 2 17 20 6 26 
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miedavs bs Oe 4] 28 13 4] 26 4 30 11 2 13 
ONGAY Se SS Seat TS es SS 48 32 9 4] 42 3 45 16 3 19 
days.) 4 fa 46 26 16 42 36 7 43 22 13 35 
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NG dA VS=i-cebe net bet 39 32 13 45 56 12 68 32 17 49 
ma Gays: : 4.3.04 0b Lb 31 43 14 57 62 8 70 37 16 53 
mevdays 4. 2 2 joke pow 14 27 11 38 57 12 69 34 1183 47 
MOG ays hb Pe 13 34 8 42 36 11 47 37 12 49 
LD CCR EE as Biles ees ae ee 15 35 13 48 47 9 56 37 10 47 
Gays 8 fede ok 6 22 8 30 36 5 4] 29 9 38 
BAGAVS 22 ho pa dk 9 23 3 26 25 3 28 42 12 54 
De! Ca Vernet et 9 30 8 38 14 11 25 35 12 47 
Pe aysebost es bw A 7 1]: 10 21 17 6 23 30 10 40 
Py Gayseb be di vi 17 6 23 17 3 20 28 10 38 
AG) CAYSeinn een E 9 16 1 17 14 a 21 19 9 28 
is CRY GS Soe NSO 5 a 3 10 8 5 13 17 9 26 
218) GIB) Saas a ae a 2 13 3 16 14 1 15 12 4 16 
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27) GE SAE TA 1 3 I 4 § 4 2) 10 4 14 
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BPA AY Stas eee oe Bett 1 (1) fated taba a 0 0 0 4 0 4 
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Mean age at which 
squares were shed, 


PVSL WO TT G5 48 14.2 15, 4 14.7 15,3 16,9 18.4 17.2 17.3 19. 2 17.3 


As squares of Acala flower about 28 or 29 days after they appear 
and those of Pima flower about 33 days after appearance, the number 
that appear to have been shed a few days before they normally 
‘would have flowered, in Table 3, is seen to be much higher in the 
Acala than in the Pima. Shedding of normal squares within a few 
days of flowering is relatively infrequent, however, and in most 
cases may be attributed to external injuries, as of insects, wind, or 
cultivation. 

During the recording of data on square shedding each season it 
was observed that the squares on the outermost node of fruiting 
branches of Acala sometimes became stunted or moribund after 
/attaming a diameter of several millimeters. These squares were 
carefully watched and either did not increase in size or did so only 
‘slightly, in relatively long periods, and did not recover from this 


6 BULLETIN 1365, U. 8S. DEPARTMENT OF AGRICULTURE 


seemingly dormant state, but eventually withered and shed. As 
this peculiar behavior of the squares on the outer or last node of 
Acala fruiting branches was observed only a few times in 1924, no 
attempt was made to differentiate between these and normal squares, 
and all were included in Table 3. In this table many of the squares 
that appear to have shed near flowering time may be regarded as 
those that entered a dormant state before shedding, but some un- 
doubtedly shed normally or were caused to fall by injuries. In 1925, 
however, so many of the squares on the last node of the fruiting 
branches exhibited a tendency to remain dormant before shedding 
that in compiling Table 3 no square was included which was borne 
on the last node of any fruiting branch of two or more nodes and 
which shed later than 30 days after it appeared. Eighty-seven such 
exceptions were found on the main stalks and 55 on the vegetative 
limbs of Acala. Their age at shedding varied from 31 to 69 days, 
which in the latter case is well over twice as long as an Acala square 
requires to reach the flower. 
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Fic. 1.—Number of squares shed at different ages from 20 Pima cotton plants and from 20 main 
stalks and complete plants of Acala cotton in 1924 


Although some cases of dormant squares may occur in Pima, none 
was noted on the plants studied in either 1924 or 1925. The Pima 
squares that appear in Table 3 to have fallen just prior to flowering 
may have received injuries or may have been slightly affected by 
retarded growth or a short dormant period which escaped notice. 
That few if any squares on the outer node of the fruiting branches 
of either Pima or Acala lay dormant for more than a very short period 
and then flowered is apparent from Table 4, which shows the length 
of time for squares on specific nodes of the fruiting branches to reach 
flowering in 1924 and 1925. The number of days required for the 
squares to develop into flowers on the outer nodes does not show that 
the period of development of such squares had been greatly lengthened- _ 
although some lengthening occurred, and it will be discussed in 
connection with the table. 

In 1924 the age at which a square was likely to shed appears to 
have been more definite in the Pima variety than in the Acala, as 
may be observed from Figure 1, which shows graphically the data 
presented in Table 3. The majority of Pima squares which shed varied 
in age from 8 to 18 days, whereas the majority of those from Acala varied 
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from about 5 to 25 days—a period double that of Pima. Very much 
less difference was found between the two varieties in 1925 in respect 
to the period in the age of squares in which shedding was most likely 
to take place, but a slightly longer period seems indicated in the Acala, 
as shown in Table 3. Shedding of younger squares is apparent in the 
Acala, while old squares shed at about the same rate in both varieties. 


DETERMINING PERIODS OF SQUARE AND BOLL DEVELOPMENT 


The earliness of a variety of cotton depends upon two factors— 
(1) the time at which the young plants begin to produce squares 
and (2) the length of time required for these squares to reach the 
flowering stage and for the flowers to develop into open bolis. The 
square and boll ‘‘periods,”’ as the intervals between square and flower 
and between flower and open boll are called, have been determined 
for many varieties under different conditions, but generally by con- 
sidering squares -and bolls without regard to their location on the 
plants. (See under “Literature cited,’ 3,10, 12,14,and 17.) But it 
appears that squares or bolls of the same date may differ in the 
length of their period of development, depending on whether they are 
borne on the basal nodes of the fruiting branches or farther out on 
the branches, as shown by the following data. 


DEVELOPMENT OF SQUARES ON SPECIFIC NODES OF FRUITING 
BRANCHES 


The period required for squares to develop into flowers on specific 
nodes of the fruiting branches of Pima and Acala cotton was deter- 
mined in successive 10-day intervals in 1924 and 1925 from 20 plants 
in each variety in an effort to ascertain whether the squares on the 
outer nodes of the fruiting branches required a longer period than 
those that were developing at the same time on basal nodes, closer 
to the main axis of the plant. The periods for squares on specific 
nodes and the number of squares upon which these periods were 

_based are shown in Table 4. Because of a fault in the method of 
recording notes in 1924, it was possible to compute the periods for 
only those squares that later developed into open bolls. In 1925, 
however, all squares that reached the flowering stage were used in 
computing the square periods. 

Instances are seen in some 10-day intervals, particularly in 1924, 
where the square period of certain nodes has not been presented. 
This was because these nodes produced too few squares to allow the 
period to be determined. 

In both years the square periods for the nodes in intervals in which 
all four nodes are represented show that squares classed as_ borne 
) on the fourth-to-last nodes in most cases required a longer time to 

flower than squares produced at the same time on nodes 1 or 2, and 
usually longer than those on node 3. The general tendency is 
apparent from the table, and the probable errors for the square 
periods show significant differences toward a lengthening of the 

Square periods on the outer nodes in many cases, as with Pima in 

1924; for node 3 compared with node 2 in the interval from July 6 

to 15; for node 4 compared with nodes 1 and 2 in the interval from 

July 16 to 25; for node 4 when compared with nodes 1, 2, and 3 in 

_ the interval from August 5 to 14. 
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TasLe 4.—Periods of development of squares on specific nodes of fruiting branches 
of Pima and Acala cotion, averaged in groups of 10 days each in June, July, 
and August, 1924 and 1925 


Pima | Acala 


Season and 10-day interval, based on PRES 
appearance of squares node Number Average Number Average 
of square period of square period 
squares (days) squares (days) 
Season of 1924: ’ 
[oe 29 | 30. 655-L0. 278 21 | 26. 000-L0. 346 
Funedo to Wess eh Ae otirgilet 3 14 | 29.2864 . 250 17 | 26.942 . 329 
SE 0 RR SE Se aie eg UI 5 | 26.200 . 352 
{10 Oe 46 33. 478+ . 107 9 | 28.4444 . 463 
Dy Ree See 4 | 32.500 .518 3 | 26.333 . 662 
Sune 2otos hy, bette ees Be ee eee Fidei EP 7 | BR OR Rae OO Me® ese NE eeree See eee 
4 to last___ 3f| 36; 00021. 4571). _ 2 eee eerie ees err ey 
eS 6 31. 826 - 068 9 | 27.556 . 283 
SEITE 31. 633-E ~ 7 | 27.714 .590 
July 6 to 15__-------_----------------- pet Seeenesy 25 | 32.2404 . 122 12 | 29. 000-E | 533 
4 to last___ 10 | 32.400 . 141 3 | 29.000 . 841 
pot te 63 33, 492-4. - 110 24 | 27.883 .171 
‘ See bee 32. 585+ . 13 13 | 27.615 . 227 
July 16 to 25_-------.-.--------------- PY Card te 3 94 | 33. 833. . 227 12 | 28. 500- . 394 
4 to last__- 14 | 34.4294 . 289 11 | 28. 000 . 324 
jecueclog daeatt 41 | 34. 976-£ 14 15 | 31.600 .776 
gaia: ys 33 | 33.818 .117 8 | 29.875 . 325 
July 26 to August 4__-.___------_____- genie 24 | 35.000 . 245 9 | 29.4444 | 302 
4 to last -_- 25 | 34,8404 .218 6 | 29.500 .742 
eee 40 | 33. 675 173 2 i A ote ee 
Somme Se 34 | 33.147: . Art, A eee eee ees aie 
August 5 to 14--_-_-___.___------____- ete paee rs 94 | 33, 625-E 213 a. eee Cae 
: 4 to last. _- 32 5345 78k . 28>] - os ae ie ee sees 
Season of 1925: pee woes 76 | 31. 618-4 087 65 | 26.923-- . 086 
9 Les 55 | 31.2734 .1 55 | 26.709-+ . 109 
June 8 to 17___.---------.------------- Fa ei Sah 24 | 32.500 . 224 45 | 27.200-- . 109 
4 to last__- 3 | 34.333 .767 8 | 27.625 . 237 
eas ees - 66 | 32. 213 - 098 68 97.956 . 115 
eee eee 55 | 32. 382+ . 6 | 27. 645- . 089 
June 18 to 27_.-.----------~---------- a IA © 43 | 33. 512+ . 188 70 | 28. O57 .098 
4 to last __- 25 | 33.2404 . 139 45 | 28.2444 | 118 
a Bac ae 60 32. 100-t . 120 49 | 29.1844 . 161 
: beta 1! 30.8694 . 45 | 98. 4674. .154 
Mune 28:00, JULY Viet cece ener Aiea air 41 | 31.9024 . 151 46 | 29.043 . 168 
4 to last___ 40 | 32. 550 . 213 23 | 29.1304 . 167 
(Searels 2 34. 048 - 200 43 | 31. 837 .373 
ea motes 7 | 33.2594 . 37 | 30.973 .309 
July 8 to 17___-----.------------------ Rut ait 94 | 35.4174: .377 29 | 30. 621. . 243 
4 to last___ 98 | 38.6794 . 541 28 | 32.679 . 407 
is 8 Aas a 35. 191 “361 25 | 32.400 . 232 
Ds lanes 33. 200- .16 20 | 32.700 . 317 
July 18 to 27___----------------------- Fite Bae 22 | 35.4554 .377 16 | 32.3754 . 342 
4 to last ___ 94 | 36. 583-E .351 16 | 33. 812+ . 401 
feerieeas 33 35. 061 . 220 12 | 32. 083-4 .351 
DEUS 19 | 33.5264 . 290 15 | 31.867 .304 
July 28 to August 6-_-_-.------------- ce Sanat ates 10 | 35.800 .186 8 | 33,500 .533 
4 to last___ 18 | 35.611 . 564 12 | 33. 083-E . 257 
ke. Sek 8) 34: 97545 F200 [ele ee heard cera 


August 7 to 16___-___----------------- See an | 8 |. 38,9504. 24007| oe a eee eee 


In 1925 significantly longer periods on the outer nodes are shown 
in the Pima for node 4 compared with nodes 1 and 2 in the interval 
from June 8 to 17; for nodes 3 and 4, respectively, compared with 
nodes 1 and 2 in the interval from June 18 to 27; for nodes 3 and 4, 
respectively, compared with node 2 in the interval from June 28 
to July 7; for node 3 compared with node 2 and for node 4 compared 
with nodes 1, 2, and 3 in the interval from July 8 to 17; for nodes 
3 and 4, respectively, compared with node 2 in the interval from 
July 18 to 27; and for node 4 compared with node 2 in the interval 
from July 28 to August 6. 

No significantly longer periods for squares on outer nodes appear 
in the Acala in 1924 in Table 4, as fewer squares with more widely 
varying periods than in the Pima were available for consideration, 
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resulting in higher probable errors. In 1925, however, data’ were 
obtained on a larger number of squares, and significantly longer 
periods on the outer nodes are found for nodes 3 and 4, respectively, 
compared with node 2 in the interval from June 8 to 17; for node 4 
compared with nodes 2 and 3 in the interval from July 8 to 17; for 
node 4 compared with node 1 in the following interval; and for 
node 4 compared with node 2 in the last interval. From these data 
it seems apparent that the squares on outer nodes of the fruiting 
branches of Acala generally require a longer time to reach the flower- 
ing stage than those on inner nodes, but this lengthening of the period 
on outer nodes is not so great nor so constant as in the Pima variety. 

As shown in Table 4, squares on the second nodes of the fruiting 
branches of both Pima and Acala usually reached the flowering stage 
in a shorter time than did those on node 1, the same tendency being 
apparent in both seasons. That the square periods did not lengthen 
more consistently may be owing to other factors not yet recognized, 
though the general tendencies are apparent. 

The average number of days required for squares of both varieties 
throughout the seasons of 1924 and 1925 to develop into flowers on 
specific nodes of the fruiting branches is given in Table 5, which 
also contains the average square period for both years. The table is 
a summary of the data presented in Table 4. 


TABLE 5.—Average number of days required for squares throughout the seasons 
of 1924 and 1925 to develop into flowers on specific nodes of fruiting branches 


Pima Acala 


Season and node of fruiting branch Average Renae 


Number Number 


square period square period 
of squares (days) of squares (days) 

Season of 1924: 
TSAO G C95 Ree a Re SE i 288 | 33. 076-0. 071 78 | 28. 103-40. 241 
TNC (5) Aa SE He ee genet 185 | 32. 406+ .089 48 | 27.687 .195 
INYO ey Rime ee Le ae eo eas ee Pe ee es Oe ee ee ea 104 | 33. 635 .112 38 | 28.5794 . 251 
INIGCOSIAT OM AS Tees aes ee lees Pea ap 84 | 34. 500- . 146 20 | 28. 600+ . 328 
TST ata tse ae A SEE Ge 661 | 33. 156 . 050 184 | 28. 1474 . 088 
Season of 1925: ak 
INWCOYG (5) Lewes a AR SN ah NR a ee 332 | 33. 057+ .076 262 | 29.1794 .118 
TOKO (eH 74 tek 39 8 alee 8 SS Biles Fase el 2 AG a ee a 255 | 32.082+ .078 248 | 28. 746 .111 
DTC UE Rae CG IS ATER 8 NN ARN, Ue eg 164 | 33. 640+ .129 214 | 28. 963-- . 106 
INTOCES YAS GON AS Ge ea eee EAD ee ea ae ee 138 | 35. 065-E . 210 132 | 30.4174 .179 
DANTE MOG ES Baeae Pret satin me ane while GE ah 889 | 33.1974 . 058 856 | 29.190-E . 063 


Significantly longer periods are shown for the outer nodes of Pima 
in both years, though not for the Acala in 1924. In 1925 the fourth- 
to-last nodes represent the only case where the outer nodes have 
a significantly longer period than any of the three preceding nodes. 
In both varieties the squares produced on the first nodes each season 
required a longer period to develop than those on the second nodes, 
and after the first and second nodes the squares on the branches of 
both varieties required increasingly longer periods as they progressed 
outward. 

The average period required for any square to develop, regardless of 
its position on a fruiting branch, was found to be slightly over 33 days 


23914°—27——2 
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for Pima in both seasons, whereas the Acala squares required but 28 
days in 1924 and 29 days in 1925, or 5 days less for the Acala in the 
first year and 4 days less in the following year. These differences 
between the two varieties remained constant throughout the season 
in both years, as reference to Table 4 will show. | 

In respect to Pima cotton grown at Sacaton, Ariz., Martin, Ballard, 
and Simpson (17) reported that from their data there was ‘‘no signifi- 
cant evidence that the square period is longer because the square is 
produced at the outer nodes, toward the end of the branch.”’ They 
state further that ‘‘this is evident when the periods for squares of 
first nodes are compared with periods for squares of fifth nodes that 
appeared on the same dates,’’ but no data were presented to illustrate 
this point. The mean square periods given by them for Pima and 
Acala grown at Sacaton in 1921 were considerably shorter than were 
found in either 1924 or 1925, and squares of Pima were shown to 
require somewhat over 7 days longer to reach the flowering stage than 
did Acala, whereas the difference between these varieties in 1924 and 
1925 amounted to only 5 and 4 days, respectively. 


SQUARE AND BOLL RECORDS FOR SPECIFIC NODES OF FRUITING 
BRANCHES BORNE BY MAIN STALKS 


The numbers of squares produced, the numbers that were shed, and 
the numbers that developed into mature bolls on specific nodes of the 
fruiting branches of the main stalks of 20 Pima plants in 1924 and 1925 
are presented in Table 6. Squares or bolls borne beyond node 6 of the 
fruiting branches were too few in number for separate consideration 
and were included in the table under the heading of ‘‘nodes 6 to last.” 
A class was included in the table presenting data for the last or outer 
node of all fruiting branches of two or more nodes, and another class 
was included giving the data for fruiting branches of one node only, 
such fruiting branches not being included in the figures given under 
node 1 in the table. 

As shown by the totals in the table, the percentage of square shed- 
ding was very low on node 1 and was at least twice as great on the 
succeeding nodes. In 1924 nodes 4 and 5 had a lower percentage of 
square shedding than did node 3, but exceptionally heavy shedding 
took place on nodes 6 to last. No explanation for the decrease of 
shedding on nodes 4 and 5 was.found. A consistent increase in shed- 
ding of squares occurred from node 1 to nodes 6 to last in 1925, indi- 
cating what appears to be normal behavior for Pima. Squares pro- 
duced on the terminal node of fruiting branches of two or more nodes 
shed at the rate of 69 per cent in 1924 and 95 per cent in 1925; the 
increase was perhaps connected with the fact that the 1925 plants 
were producing a larger crop of bolls. Branches of one node only, 
which are normally produced only at the bottom and top of the 
plants, shed nearly half of their squares, in contrast with the first 
nodes of the longer fruiting branches, which shed less than one-fifth 
of their squares. The percentage of square shedding of these single- — 
noded fruiting branches was intermediate between that for node 2 
and node 3 of the longer branches. 

The proportion of bolls matured on specific nodes is seen to have 
been highest on node 1 and to have decreased more or less rapidly to 
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the outer nodes, where on the sixth node it was reduced to but 2 or 
3 per cent of the squares produced there. Node 4 in 1924 presents 
the only instance where a greater proportion of squares were developed 
into mature bolls than on the preceding node. The terminal nodes 
of long fruiting branches matured one-fifth of their squares into bolls 
in 1924, but only about one-twentieth in 1925, when the shedding of 
the outer squares was greatly increased. The percentage of open 
bolls developed from squares produced on fruiting branches of only 
a single node was about intermediate between the percentages 
developed on nodes 2 and 3 each year. A larger proportion of the 
total number of squares which reached the flowering stage developed 
into mature bolls in 1925 than in 1924. 

Data on the same features of fruiting as shown in Table 6 for Pima 

are given in Table 7 for the main stalks of 20 Acala plants in 1924 
and 1925. In 1925 the percentage of square shedding was some- 
what higher than for the preceding year. In both seasons the per- 
centage of shedding increased gradually from node 1 to node 3, but 
increased rapidly thereafter, reaching 84 per cent on nodes 6 to last in 
1924 and 96 per cent in 1925. The shedding of squares from the 
terminal node of all fruiting branches of two or more nodes was ex- 
ceeded only by the shedding from nodes 6 to last in both years. 
Shedding from branches of only one node was approximately the 
same as from node 2 of the longer branches in 1924, but was greater 
than the shedding from node 4 in 1925. 
. The proportion of squares to make open bolls decreased uniformly 
from 20 per cent on node 1 to 3 per cent on the sixth-to-last nodes in 
1924, and from 31 per cent to 2 per cent for the corresponding nodes 
in 1925. Proportionally fewer squares developed into open bolls on 
the last nodes of branches of two or more nodes in 1924 than on any 
specific node, and fewer of the last node squares developed into open 
bolls than on any nodes, except the sixth-to-last category in 1925. 
The same proportion of bolls matured from squares borne on branches 
of only one node in each year, and the proportion was about equal to 
that for node 2 in 1924 and for node 3 in 1925. 

Comparing the data in Table 6 with those in Table 7, it seems evi- 
dent that corresponding nodes of the fruiting branches of Pima and 
Acala did not show consistent differences in respect to square shed- 
ding. The total square shedding for entire Acala plants was shown 
in Tables 1 and 2 to be but very slightly higher than for Pima plants. 
As previously pointed out in the discussion of Tables 1 and 2, the 
percentage of squares developing into mature bolls was much higher 
on plants of Pima than on Acala, and this will be seen to hold true in 
comparing specific nodes of the two varieties, except, perhaps, on 
nodes toward the end of long Pima branches, as in comparing nodes 
6 to last with the same node in the Acala, tables. 
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SQUARE AND BOLL RECORDS FOR SPECIFIC NODES OF FRUITING 
BRANCHES BORNE BY VEGETATIVE LIMBS 


Data similar to those in the foregoing tables are presented in Table 
8 for the vegetative limbs produced by the 20 Pima plants in 1925. 
The fruiting branches borne by vegetative limbs of cotton are nor- 
mally shorter than those borne by the main stalks. It was accord- 
ingly found expedient to reduce the number of nodes considered in 
this table to three classes, the last of which includes the combined 


data for all nodes beyond the second. The percentage of squares 


shed from node 1 of the branches on the vegetative limbs was slightly 
higher than from node 1 of the branches on the main stalks, while 
the proportion that developed into mature bolls on this node of the 
fruiting branches of the vegetatives was 33 per cent less than on the 
corresponding node on the main-stalk fruiting branches. Square 
shedding from nodes 2 and 3 and from branches of but one node only 
was very much greater than from these nodes on the fruiting branches 
of the main stalks, and the proportion of squares to develop into 
mature bolls was necessarily very low. The last node of fruiting 
branches of two or more nodes on the vegetative limbs was only 
slightly different from the same class on the main stalks in 1925. 


TABLE 8.—Number of squares produced, shed, and developed into open bolls on specific 
nodes of fruiting branches on the vegetative limbs borne by the Pima main stalks 
shown in Table 6, season of 1925 


Node 1 Node 2 Nodes 3 to last | Last node only Branches of 1 


node only 

Squares 3 Squares 3 Squares = Squares = Squares 3 

Plant No. & S 5 & 5 
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Data on the production of squares and bolls on the fruiting branches 


borne by the vegetative limbs of the 20 Acala plants in 1924 and 1925 
are given in Tables 9 and 10. As more long-jointed fruiting branches 
were developed on the limbs in 1925, data are shown for an additional 
node that season. 

The shedding of squares from the fruiting branches of the vegeta- 
tive limbs of the Acala was similar to that on the vegetative limbs of 
Pima, in that shedding from the first node was but little different 
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from that on the same node of branches on the main stalks, but showed 
a rapid increase on the next and succeeding nodes. The proportion - 
of squares developing into mature bolls was slightly lower on the first 
node of the branches of the vegetative limbs than on those of the main 
stalks, but fell sharply on the following nodes; and on nodes 3 to 
last in 1924 and on nodes 4 to last in 1925 no bolls whatever were 
matured. In both years the proportion of squares shed or developed 
into bolls on the last node of the fruiting branches of the vegetative 
limbs did not differ materially from the proportions on the last node 
of long fruiting branches on the main stalks in the same season. 

On fruiting branches of but a single node in 1924 the percentage 
of square shedding was greater than on nodes 1 or 2 of the longer 
branches, and the percentage of squares maturing as bolls was less. 
In 1925 the percentage of square shedding on the single-node branches 
was greater than on any of the specified nodes of longer branches, 
and the percentage of squares maturing into bolls was less than on 
nodes 1, 2, or 3 of the longer branches. 

From the preceding tables and discussion it is obvious that in both 
Pima and Acala cotton the conditions for retention of squares and 
bolls are less favorable on the fruiting branches borne by the vegeta- 
tive limbs than on the fruiting branches borne by the main stalks of 
the plants. 


TaBLE 9.—Number of squares produced, shed, and developed into open bolls on spe- 
cific nodes of fruiting branches on the vegetativé limbs borne by the Acala main 
stalks shown in Table 7, season of 1924 


Nodes 3 to Branches of 

Node 1 Node 2 last Last node only one node only 
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TaBLE 10.—Number of squares produced, shed, and developed into open bolls on 
specific nodes of fruiting branches on the vegetative limbs borne by the Acala 
main stalks shown in Table 7, season of 1925 


Nodes 4to | Last node | Branches of 
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SHEDDING OF SQUARES FROM SPECIFIC NODES OF FRUITING 
BRANCHES 


Elsewhere in this bulletin the position of a node of a fruiting 
branch upon which a square was borne has been shown to influence 
the length of time required for that square to reach the flowering stage. 
Therefore it seemed of interest to ascertain whether the same in- © 
fiuence was exerted on the length of time a square persisted on a © 
node before it fell and was recorded as a “‘shed.’’ The ages at the — 
time of shedding, for squares that appeared in 10-day intervals 
throughout the seasons of 1924 and 1925, on specific nodes of the — 
fruiting branches of the 20 plants of Pima and of Acala cotton, are 
shown in Tables 11 and 12. In collecting the data the ages of the © 
squares from the fruiting branches of the main stalks and of the 
secondary stalks or vegetative limbs were recorded separately, and 
they are so presented. In view of the few squares produced beyond 
the third node of fruiting branches in 1924, it was not thought 
advisable to make a class for node 4 in Table 11 for presenting the © 
apes of squares which shed from this node, as was done in Table 12 
or 1925. 

In each variety and in both years a general increase in the age at 
which the squares were shed may be noted by comparing the early 
10-day intervals with those later in the season. From the varying 
ages indicated for the nodes in each interval on the Pima, the loca- 
tion on the fruiting branch occupied by a square did not seem con- 
sistently to hasten or to retard the shedding of the square. On the 


FLOWERS AND BOLLS OF PIMA AND ACALA COTTON 19 


Acala a tendency may be noted for the outer nodes to retain squares 
longer than nodes nearer the main stalk, among squares that ap- 
peared at the same time. Squares on specific nodes of the fruiting 
branches of the vegetative limbs of both varieties appear to have 
been retained somewhat longer than those on corresponding nodes 
of the branches on the main stalks. 


TasBLE 11.— Mean age at time of shedding of the squares that appeared in 10-day 
intervals throughout the season of 1924 on specific nodes of the fruiting branches of 
20 Pima plants and of the fruiting branches on the main stalks and vegetative 
limbs of 20 Acala plants 


Acala 


Pima 
Main stalk Vegetative limbs 
10-day interval : 
| 
Fruiting | Num- | Ageattime | Num-| Ageat time | Num-| Age at time 
branch ber of | of shedding | ber of | of shedding | ber of | of shedding 
node squares (days) squares (days) , squares (days) 
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In recording the ages of the squares which shed in 1925 it was ob- 
served that many of the Acala squares which shed from the last node 
of the fruiting branches on the main stalks or on the vegetative 
limbs and many of those which shed from the fruiting branches of 
one node, at the top of the main stalks or of the vegetative limbs, 
were abnormally old when shed. These squares had been noted 
during the growing season, and it was observed that after they 
reached a size of several millimeters in diameter they grew very 
slowly or remained entirely dormant through long periods of observa~ 
tion. Such squares were never seen to resume normal growth and 
to flower, but in every case they eventually withered and shed. In 
preparing Table 12 all squares of both Pima and Acala at the ends 
of long fruiting branches and on branches of only one node, at the 
top of the main stalks and of the vegetative limbs, were omitted, 
but such data are shown separately in Tables 13 and 14. The ages 
of the squares are arranged in 10-day intervals, based on the date of 
appearance of the squares, throughout the season. So few of the 
‘squares which shed in 1924 from these positions were older than 
those which fell from the inner nodes of the fruiting branches that 
they were included in Table 11. 
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The only reason suggested for more squares having a dormant 
stage before shedding in 1925 was that the plants were carrying a 
much larger crop of bolls throughout the season than in the preced- 
ing year, so that stress conditions may have been more severe on 
the outer nodes of the fruiting branches and on the short branches at. 
the top of the plants. At least there was some condition that caused - 
the squares to cease growing, perhaps a lessened food supply. No 
greater lengthening of the period before shedding was observed for 
any of the squares borne on the single-noded fruiting branches at 
the base of the main stalks of the vegetative limbs than on nede 1 
of longer fruiting branches, and they were included in the data 
under node 1 in compiling Table 12. 


TaBLE 12.—Mean age at time of shedding of the squares that appeared in \J-day 
intervals throughout the season of 1925 on specific nodes of the fruiting branches 
of 20 plants each of Pima and Acala cotton, data for main stalks and vegetative 
limbs being considered separately 
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In Tables 13 and 14 the squares that were shed from the last node 
of long fruiting branches of the Pima, either on the main stalks or on — 
the vegetative limbs, were not appreciably different in age from those 
shown in Table 12, whereas those from the short one-node branches 
at the top of the main stalks or of the vegetative limbs were older, 
although the difference in age might not appear so great with a larger 
population in this class. In the Acala the squares on the last node of 
long fruiting branches and those on branches of one node only, at the 
top of the plants, were considerably older when shed than squares in 
the corresponding 10-day intervals shed from specific nodes, as shown — 
in Table 12, : 
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TABLE 13.—Mean age at time of shedding of the squares that appeared in 10-day 
intervals throughout the season of 1925 on the last node of all fruiting branches 
of two or more nodes and upon fruiting branches of one node only at the top of 
the main stalks of 20 plants each of Pima and Acala cotton 


Pima 


Last node only 


Branches of one 


Acala 


Last node only 


Branches of one 


node only node only 
10-day interval 
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TaBLE 14.—Mean age at time of shedding of the squares that appeared in 10-day 
intervals throughout the season of 1925 on the last node of all frutiing branches of 
two or more nodes and upon fruiting branches of one node only at the top of the 
vegetative limbs of 20 plants each of Pima and Acala cotton 
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July US tO DA. Pe eee VAN 29422. Sh40 bs fb). eee Te 17 | 31. 000-1. 627 | 10 | 24. 500-43. 025 
July 28 to August 6_______ 9 | 13.333=E1. 002 4 | 25. 750-2. 486 | 16 | 24. 427-41. 433 4 | 30. 750-2. 561 
17.2784 .868 5 | 22.400 .845 | 8 | 21.000=-1. 862 5 | 31.200 . 510 
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BOLL SHEDDING FROM SPECIFIC NODES OF FRUITING BRANCHES 


In connection with the shedding of squares from specific nodes of 
the fruiting branches of the two varieties, it was thought to be of 
interest to determine whether the percentage of boll shedding was 
different on the inner and outer nodes of these branches. Table 15 
gives the percentage of bolls shed from specific nodes of the fruiting 
branches on the main stalks and vegetative limbs of the 20 plants of 
Pima and of Acala for 1924 and 1925. 

When only a few flowers were produced on certain nodes, no per- 
centages for boll shedding from these nodes are given in this table. 
A progressive increase may be noted in the severity of boll shedding 
from the basal or inner nodes to those farther out on the fruiting 
branches, both on the main stalks and on the vegetative limbs of the 
two varieties and in both seasons. A higher degree of boll shedding 
occurred from branches of the vegetative limbs than from corre- 
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sponding nodes on branches of the main stalks. From the variations 
exhibited by the percentages of shedding from the last node of long 
fruiting branches or of branches of only one node it is impossible to 


determine what the behavior of these nodes might be in regard to boll - 


shedding. 

In relation to the features of boll shedding dealt with here, it may 
be pointed out that Zaitzev (21), working in Turkestan, found that 
boll shedding on upper branches was greater than on lower branches 
and also that the shedding was increased toward the ends of the 
branches on any part of the main stalk. 


TaBLE 15.—Percentage of bolls shed from specific nodes of the fruiting branches 
on the main stalks and vegetative limbs of 20 plants each of Pima and Acala 
cotion in 1924 and 1925 


Last | Branches 
Season, variety, and parts Node 1} Node 2; Node 3) Node 4; Node 5} Node 6) node of one 
only |node only 
Season of 1924: 
ima— 
MiaineS talks sya cee 15.1 13.1 22.9 29. 6 AS QA ie ee 32. 5 26. 6 
Acala— 
IVa SE alikc ees ane eee 74.9 79. 0 82. 6 91.6 |- 88.7 82. 4 93. 3 78. 6 
Vegetative branches_______- 77.5 STS) lh TOO sees | See eeee Bch Os eel aie ese 96. 9 92.0 
Season of 1925: : ; 
Pima— 
IMainstalkss2- 2222 a2 ee 5. 6 8.1 17.3 25. 2 BALA Nets eee 47.6 0 
Vegetative branches________ 35. 1 EVM a eg ee [csc eri Dee Meas te UA iniaye e n|Wes ca si e 
Acala— 
IMainistalks cee 55. 1 60. 9 79. 6 84. 6 83:9) waa 53. 0 33. 3 
Vegetative branches________ 70. 2 a Ms Yea laa | PR ne ie ace ee Ja SSE es IC 57.1 


—— 


DEVELOPMENT OF BOLLS ON SPECIFIC NODES OF FRUITING 
BRANCHES 


The length of time required for bolls to mature on specific nodes of 
the fruiting branches on the main stalks of both varieties was deter- 
mined in 1924 and 1925 in order to compare the periods of bolls 
which began developing on the same date when these bolls were 
located on inner and outer nodes. These boll periods are given in 
Table 16. No periods are given in the last 10-day interval for Pima, 
as some of the bolls which developed from squares of this interval 
were injured by an early frost which affected their normal opening. 
The bolis of Acala developed from squares coming in this same 
interval escaped injury, as the shorter square and boll periods allowed 
the bolls to reach maturity earlier and to open before the frost came. 

In comparing the records of the two years the boll periods in 1925 
are seen to have been materially longer than in the previous season. 
Some lengthening of the boll periods possibly was caused by the 
plants having to develop a larger number of bolls than in 1924. 
Also several rains which fell while the cotton was opening and a flood 
on September 19 which held the field under a foot of water for a day 
and a half caused excessively high humidity in the field and undoubt- 
edly contributed a great deal to the slower maturing of the crop. 

Comparing the boll periods of inner nodes with those of outer 
nodes in each variety, numerous cases may be observed where 
the outer node had a significantly longer period than the inner node, 
and as was found in determining the square periods of specific nodes 
the boll period seems to be lengthened the farther out on the fruiting 
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branch the boll is. What appears to be an exception to this is found 
in the last three intervals on the Pima in Table 16. In each of 
these intervals the bolls on inner nodes required longer to develop 
than did those farther out on the branches. As the bolls which 
developed from squares produced in these intervals were maturing 
at the time of high humidity and during the flood just mentioned, 
it is believed that these factors retarded the ripening of the bolls 
on the inner nodes, whereas the bolls on the outer nodes received 
more sunlight and better air circulation, and ripening proceeded 
without as much check. Although bolls on inner nodes of the fruit- 
ing branches of the Acala opened in less time than those on the outer 
nodes, the periods of all bolls, regardless of their position, appear to 
have been abnormally increased. 


TaBLe 16.—Average length of time between flowering ana maturing of bolls of 20 
plants each of Pima and Acala cotton in 10-day intervals on specific nodes of the 
fruiting branches of the main stalks, 1924 and 1925 


Pima Acala 
10-day interval based on appearance of Beuve 
squares made Num- |} Average ma- | Num- | Average ma- 
ber of | turing period | ber of | turing period 
bolls (days) bolls (days) 
Season of 1924: Tite ae aoe 29 | 52.0340. 293 21 | 47.239-L0. 293 
UNE ME TOs eee ee ae C1 iva ae 14 | 52.000 .477 17 | 49.2944 .302 
5 en an Ieee inl Ed ee Ee et 5 | 50.800 . 443 
A ie 46 55. 261 243 : 48. 299-+ 348 
y Oy an ES 14 | 54.7144 .382 47.333-+ . 661 
une 26 to July 5.-.-----------------------})3777 7777 en aiyae are edie nee pipes er 
4 to last__- 97°63) 33352 663 foie ells eae e 
pe ee 69 | 59. 580+ .361 9 49.000 . 437 
Jul Dera 49 | 61.367 .473 51. 714+ . 922 
¥ 6 t0 15_--- 2-2-2 2-- 22 -2--2-- = Gad 25 | 62.800 . 857 12 | 55.000-£ .797 
4 to last __- 10 | 65. 600-£1. 577 3 | 55.0001. 211 
PG ete UN 24 28. 208 737 
Sul Gy Css GD Seg Bec | ee Sn a Aen 13 | 57.308-41. 133 
Uy 16 to 26. __---------2------------2--- aa oe ee ee 12 | 57. 41741. 359 
a AWG ONIAS Gite Meeie hie hanes SNe ib 11 | 58. 818+ .745 
SEASON OINO2 Mey ome mne inl Crelfp ut 108 | 54.231-- .197 40 | 49.800 .500 
ME SECON Te ers VORA Fee E TS ee ad A ye 44 | 55.000-E .279 15 | 49.4674 .586 
SIORT AT eee EN GUC pa nae Ota poner wel Hatori 
(een 44 61. 068+. 232 23 52. 000+ 362 
June 18 t Cea 97 | 61.778 .383 26 | 52.269- .3 
07 nn nnn nnn nena AE DCs 19 | 63. 6842 . 399 4 | 50.7502: .088 
4 to last___ 6 | 64. 000+ . 450 3 | 52.6674 .112 
ect 49 | 65.429 .369 15 55, 338 527 
June 28 t es eae 43 | 65.098 .436 13 | 56.9234 . 
0 July 7_-------------2--22------- Burs preige 91 | 64,810 | 523 8 | 58, 50041. 508 
4 to last___ ASE | GAP AG QR) 25Gb | eee sre | ee ee 
iy ae 34 | 71.412 . 483 99 61. 682-4 ; 836 
July 8 to 17. Dis dig a 3 26 | 69. 769 . 535 12 | 65. 250-41. 
7810 17_ woo ene a2 2- 222 --- awn eo we 16 | 68. 875-2 .587 7 | 70. 286-41. 201 
4 to last__. 10 | 66.800 .617 5 | 69.400 .690 
ie ea 20 | 68.950 . 485 12 68. 583 342 
avast Dinan ie 90 | 68. 550-E . 662 5 | 68. 800-41. 
¥ 18 10 27 nnn nnn nen nn MN Maas 10! 467, 7002: £605. | 3 ele Se ee 
4 to last___ 8 | 65.250-E . 761 3 | 74, 000-+2. 226 


It is of interest in connection with these data to note that Zaitzev 
(21) found that flowers produced in an interval of approximately 10 
to 15 days matured into open bolls in less time on the upper fruiting 
branches of the plants than on the lower ones. The upper bolls 
under these conditions would necessarily be on nodes closer to the 
main stalks than those of the same date on the lower fruiting branches. 
He suggested that “‘better nutrition of the higher bolls . . . and 
their stronger illumination” might account for the more rapid open- 
ing of the upper bolls. There is evidence, however, that the light 
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factor has but slight direct effect on boll periods, as the inner bolls 
shown in Table 16, other than the exception just mentioned, matured 
more rapidly than those of the same date farther out on the fruiting 
branches, although the latter were exposed to much more light. 

The average boll period for each node of the fruiting branches on 
the main stalks of the Pima and Acala plants in the 1924 and 1925 
seasons and the average period of all the bolls produced by the main 
stalks in these seasons are given in Table 17. In comparing the boll 
periods of the specific nodes of the Pima branches with those on the 
same nodes of Acala branches in 1924, the Acala is seen to have 
develeped mature bolls in 5 to 7 days less time than the Pima. In 
1925 the Acala bolls on nodes 4 to last required as long to mature 
as those in the same position on the Pima, but the other nodes of 
Acala branches developed mature bolls in considerably less time than 
corresponding nodes of Pima branches. The difference each season 
between the periods of al! bolls of the two varieties showed that bolls 
of Acala ripened in about 5 days less time than those of Pima. Nearly 
as great a difference in the average square period existed between the 
two varieties, and the average time from the appearance of a square 
until it reached maturity as an open boll was 9 or 10 days less for 
the Acala than for the Pima. 


TasLe 17.—Average boll period jor each node on fruiting branches borne by the 
main stalks of 20 plants each of Pima and Acala cotton wn 1924 and 1925 and 
the average period of all bolls produced by the main stalks in these seasons 


_ Pima Aecala 
Season and fruiting branch node Average % Average 
Number) rare (Cannes eee 
of bolls 5 of bolls aS 


period (days) period (days) 


Season of 1924: 
1 


RO SO pe OR EE Nn step we ee pei es es 144 | 56. 681-40. 261 63 | 51. 810-40. 531 
ae eee ee Ne ae ew ete law ew | 77 | 58.4554 . 441 40 | 52.1754 . 58h 
Se eeeues See, Et AEE Die os bn Ds 33 | 62.061 . 734 31 | 54.839 .705 
ASTOR ASG ee 35 Os nn oe 2 eR ek bee od eee 13 | 65. O77-E1. 235 14 | 58. 000-L1. 078 
ISGO ASE See xt ee Lk oa OTE en LES ae en 267 | 58. 266+ . 239 148 | 53.1284 .338 

Season of 1925: 
EBs ec ne fs Slee AEE SE ER ee ee 256 | 61. 020-+- . 308 112 | 55. 339-++ . 483 
PIE AS of OE ha ie ae ig Re 5 cae LE 2H od a oni 161 | 62.9694 . 351 71 | 55. 887+ .586 
SE LS es ae ee io? 2 SO ee 7 64. 430+ .376 23 | 61. 180-41. 337 
WAUGM Osh We tetas. Wa ge ee Pe a 388 | 65. 184+ . 329 14 | 65. 071-41. 688 
WLOMASG oe ORS 2 Eee . ee Be oe 534 | 62. 408+ . 196 220 | 56. 741+ .378 


BOLL PERIODS AFFECTED BY FRUIT ON PRECEDING NODES 


An attempt was made to find whether the presence of bolls on the 
inner nodes of the fruiting branches caused a lengthening of the 
period required for bolls to reach maturity on the outer nodes. This 
was determined by comparing the maturing periods of bolls of the 
same date on a specific outer node of the fruiting branches when the 
preceding node bore a boll and when the preceding node was vacant. 
Only one case was found in which there were enough bolls in each of 
the necessary combinations for accurate information to be obtained. 
This case was found in the Pima variety in 1924 when the periods for 
bolls on node 2 produced from flowers of August 8 to 17 were com- 
pared in two groups—when a boll was present on node 1 and when 
node 1 was vacant. The mean period for bolls at the second node 
when the inner node was vacant was 61.778+0,782 days, but when 
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a boll was present at the first node the period at node 2 was 65.454 + 
0.791 days, a difference of 3.676+1.108 days, which shows the 
increased period as significant. On node 1, bolls of the same date as 
those on node 2 required a mean period of 62.07640.462 days to 
mature, giving evidence that bolls on the second nodes, when not 
preceded by a boll on node 1, developed in approximately the same 
length of time as for bolls at the first node. 


PRACTICAL APPLICATION OF THE DATA TO COTTON GROWING 


_ The facts shown by the preceding data have applications in cotton 
erowing. The efficiency in the maturing of bolls is greatest on the 
inner or basal nodes of the fruiting branches and is greatly lessened 
on the outer nodes. The greater efficiency of the branches of the 
main stalks in this regard over those of the vegetative limbs is 
indicated. Plants without vegetative limbs and with short fruiting 
branches shed a smaller proportion of squares and develop a greater 
proportion of squares into mature bolls than do larger plants which 
have long fruiting branches and vegetative limbs. 

A method of close spacing cotton plants, called the “‘single-stalk”’ 
method, by which the development of vegetative limbs is very greatly 
restricted and which places rather definite limits on the length of the 
fruiting branches, has been described in several publications (4, 6, 
7, 8, 20). This method of growing cotton was evolved to take 
advantage of the facts above recognized and has usually resulted in 
earlier and larger yields than by following the old method of leaving 
the plants far apart in the rows, when long fruiting branches and 
many vegetative limbs are produced. 

With relation to cotton growing under boll-weevil conditions, data 
such as shown in this bulletin may be of special value in answering 
questions pertaining to the rapidity of square and boll development 
and to when these features of growth begin and the length of the 
periods in which they are active. Also in testing or comparing 
varieties of cotton the accumulation of similar data will allow a more 
complete analysis to be made of the various phases of fruit develop- 
ment than has been practicable in the past. 


SUMMARY 


In making a comparison of Pima Egyptian with Acala cotton at 
the United States Field Station, Sacaton, Ariz., in 1924 and 1925, 
data were obtained on several features of plant behavior in relation 
to fruit production. Records of phases of square and boll develop- 
ment were made throughout both seasons on 20 plants of each 
variety by methods that made it possible to compare not only the 
two varieties but the different parts of the plants and different periods 
of the growing season. 

More floral buds or “‘squares’’ were produced by the Acala plants 
in each season than by the Pima plants. The shedding of buds in 
1924 amounted to 37 per cent on Pima and 36 per cent on the main 
stalks of Acala but was 55 per cent on the vegetative limbs of the 
latter, square shedding from complete Acala plants amounting to 
4() per cent. 

Squares shed from the main stalks of Pima and Acala in 1925 
amounted to 44 and 47 per cent, respectively ; those shed from vegeta- 
tive limbs amounted to 72.5 and 63 per cent, respectively; and the 
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shedding of squares from the main stalks and vegetative limbs com- 
bined was 47 per cent for Pima and 51 per cent for Acala. 


In 1924 the 20 Pima plants, none of which had vegetative limbs, _ 


developed 50 per cent of their squares into mature bolls; the Acala 
plants with the main stalks and vegetative limbs combined developed 
only 11 per cent. In 1925, combining the data from main stalks 
and vegetative limbs of the Pima and of the Acala, the percentage 
of squares developing into mature bolls was 46 and 16 for the 
respective varieties. | 

The mean age at which Pima squares shed was the fourteenth day 
after appearance in 1924 and the seventeenth day in 1925. The 
mean age at which Acala squares shed was the fifteenth day in 1924 
and the eighteenth day in 1925. More Acala squares shed when well 
advanced in age than in the case of the Pima, and the period in the 
development of a square in which it was likely to shed was longer 
for the Acala in both seasons. 

Among squares of the same date those on the outer nodes of the 
fruiting branches of both varieties required longer periods to develop 
into flowers than those on the inner nodes, closer to the main axis 
of the plant. Also there was a lengthening of the periods on all of 
the nodes as the season progressed, though squares on second nodes 
usually developed more rapidly than those on the first or third nodes. 
The mean square period for Pima was slightly over 33 days in both 
seasons, and for Acala the period was 28 days in 1924 and 29 days 
in 1925. 

On specific nodes of fruiting branches of both varieties the per- 
centage of square shedding increased and the percentage of squares 
developing into bolls decreased toward the ends of the branches. 
Branches of one node only, both on the main stalks and on the 
vegetative limbs of both varieties, had a higher percentage of squares 
shed and a lower percentage of squares developing to mature bolls 
than on node 1 of longer fruiting branches. The last or outer node 
of all fruiting branches of two or more nodes on the main stalks and 
vegetative limbs of each variety shed a larger proportion of squares 
and developed a smaller proportion to mature bolls. Boll shedding 
from specific nodes increased appreciably in both varieties on the 
outer nodes of the fruiting branches. 

The Pima and Acala squares were shed in shorter periods in the 
early part of the season than in the later. The position of a square 
on a fruiting branch of Pima did not materiaily hasten or retard the 
shedding of that square, as squares on inner nodes were not consist- 


ently shed earlier than those on the outer nodes. Squares which — 


shed from the outer nodes of Acala branches were usually somewhat 
older than those which fell from the inner nodes. 

The maturation period of bolls of the same flowering date was 
longer on the outer than on the inner nodes of the fruiting branches 
of both varieties. Boll periods on all nodes lengthened as the season 
progressed. The mean boll period for the season was about 58 days 
_ on Pima and about 53 days on Acala in 1924 and about 62 days on 
Pima and 57 days on Acala in 1925. — 

The boll period on node 2 apparently was lengthened by the 
presence of a boll on node 1. When node 1 bore no boll, the boll on 
the second node developed in as short a time as a boll on the first 
node would have required. 
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